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[EK] , $U_{q}(\mathfrak{g}\mathfrak{l}_{n})$ intertwiner
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$U_{q}(\mathfrak{g}\mathrm{t}_{n})$ . Cherednik [Ch] , double
affine Hecke $q$ ,
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$-$ [H1] , Belavin Yang-Baxter (
$R$ ) [Be] $L$ $A$
. $L$ , Ruijsenaars
[R] – [H3]. Ruijsenaars
( ) Macdonald




( ) $q$ [EFK]. $\mathbb{C}’/\mathrm{p}^{\mathbb{Z}}(|\mathrm{p}|<1)$ –
, $\mathrm{P}$ $G$ ( ) moduli parameter , $G=SL_{n}(\mathbb{C})$
moduli parameter $z\in \mathbb{C}^{\cross}$ $\mathrm{p}z$
$\lambda_{1},$
$\cdots,$ $\lambda_{n}(\prod_{i=1}^{n}\lambda_{i}=1)$ . – $\mathrm{P}$
$-$ , $\tau=\underline{1}02A_{\frac{\mathrm{p}}{i}}\pi$ – ,
$\lambda_{i}$ , , Bernard
[Fel]. $\tau$




[ER][GN][Ne][ ]. , Etingof Hitchin
+ , Hitchin Lax . Hitchin




Belavin-Drinfeld $[\mathrm{B}\mathrm{e}\mathrm{D}\mathrm{r}]$ , (classical) Yang-Baxter $A$
. Yang-Baxter
(face type) , Lie
. $A$ , Belavin $R$
$L$ intertwining vectors similarity
$[\mathrm{F}\mathrm{e}2][\mathrm{F}\mathrm{V}]$ , $L$





, $C_{2}$ face , fusion procedure
Yang-Baxter , $L$
( 1). $\{\overline{M_{1}},\overline{M}_{2}\}$ . $\hslash\in \mathbb{C}$ , 2
$\lambda_{1},$ $\lambda_{2}$ $f$ shift operators
$T_{\pm 1}f(\lambda_{1}, \lambda 2)=f(\lambda_{1}\pm\hslash, \lambda_{2})$ , $T_{\pm 2}f(\lambda_{1}, \lambda_{2})=f(\lambda_{1}, \lambda_{2}\pm\hslash)$






$[u]$ , Jacobi $\overline{\tau}-F$
$[u]:=i\mathrm{p}^{1/8}\sin\pi um=1\square (1-2_{\mathrm{P}}m\cos 2Tu+\mathrm{P})(1\infty 2m - \mathrm{p}^{m})$
. $(4, \mathbb{C})$ 1





van Diejen $[\mathrm{v}\mathrm{D}]$ .
$BC_{2}$ ,
. Koornwinder [K] Askey-Wilson , 2
. , , $[\mathrm{K}\mathrm{H}1][\mathrm{K}\mathrm{H}2]$ Cherednik
, Ruijsenaars ( ), van Diejen
$n$ ( $BC_{n}$ ) . van Diejen
- , .
, [HIK] . , face , -









- - [JMO] face Yang-Baxter ,
$C_{2}$ Lie , .
2.1
$\mathfrak{h}$ Lie $\mathrm{g}:=\mathcal{B}\mathfrak{p}(4, \mathbb{C})$ Cartan , $\mathfrak{y}*$ $\mathfrak{h}$ . $(\mathrm{g}, \mathfrak{h})$
$R$ $R:=\{\pm(\mathit{6}1^{\pm}\in \mathrm{i}_{2}),$ $\pm 2\epsilon_{1},$ $\pm 2_{\mathit{6}\}}2\subset \mathfrak{y}*$ . $\mathfrak{y}*$ $(, )$
$(\mathit{6}_{j}, \in k)=$ -21 . $\varpi_{1}=\epsilon_{1},$ $\varpi_{2}=\in \mathrm{i}_{1}+\epsilon_{2}$ ,
$V(\varpi_{d})(d=1,2)$ $P_{d}$ . ,
$P_{1}=\{\pm\in_{1}, \pm_{\mathcal{E}_{2}}\}$ , $P_{2}=\{\pm(\epsilon_{1}\pm \mathcal{E}2), 0\}$
, 1 .
$\hslash$ . - - $C_{2}^{(1)}$ face
[JMO] $\mathfrak{h}^{*}$ 4 $(\lambda, \mu, \nu, \kappa)$ $W(\kappa\lambda$ $\mu I\ovalbox{\tt\small REJECT}|u)$ .
$u\in \mathbb{C}$ , $\mu-\lambda,$ $\nu-\kappa,$ $\kappa-\lambda,$ $\nu-\mu\in 2\hslash P_{1}$ $0$
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. Yang-Baxter .
$\sum_{\eta\in \mathfrak{h}^{*}}W$ ( $\sigma\rho$ $\eta\kappa|u-v$) $W(\rho\lambda$ $\eta\mu|u)W(\eta\mu$ $\kappa\nu|v)$
$= \sum_{\eta\in \mathfrak{h}}W*$ ( $\rho\lambda$ $\sigma\eta|v$) $W(\sigma\eta$ $\kappa\nu|u)W(\eta\lambda$ $\mu\nu|u-v)$ . (1)
$\wedge-(\forall\lambda, \mu, U, \kappa, \sigma, \rho\in \mathfrak{h}^{*}.)$
$\urcorner$ , $p,$ $q,$ $r,$ $S\in p_{1}$ $p+q=r+s$ , $\mu^{-\lambda}--2\hslash.p,$ $U-\mu=2\hslash q,$ $\kappa-\lambda=$
$2\hslash_{S,\nu-\kappa}=2\hslash r$ ,
$\lambda$ $\mu$ $p$




, . , $\lambda\in \mathfrak{h}^{*},$ $p,$ $q\in P_{1}$
, $p\in P_{1}$ $\lambda_{P}:=(\lambda,p)$ .
$p$$p$, (2)$p$
$p$$p$ $(p\neq\pm q)$ , (3)$q$
$q$$p$ $(p\neq\pm q)$ , (4)$q$
$q$$p$$(p\neq q)$ , (5)$-p$$p$$p$. (6)
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$c$ , $C_{2}$ $c=-3\hslash$
. , .
Initial condition:
$W$ ( $\kappa\lambda$ $\mu\nu|0$) $=\delta_{\mu\kappa}$ .
Inversion relation:
$\sum_{\eta}W$ ( $\kappa\lambda$ $\eta\nu$ $|u$) $W(\eta\lambda$ $\mu\nu|-u)=\delta_{\mu\kappa}\frac{[c+u][c-u][\hslash+u][\hslash-u]}{[c]^{2}[\hslash]2}$ . (7)
Crossing symmetry:
$W$ ( $\kappa\lambda$ $\mu\nu$ $|u$) $= \frac{g(\lambda,\kappa)}{g(\mu,\nu)}W(\nu\kappa$ $\mu\lambda|c-u)$ ,
$g( \lambda, \mu):=[2\mu_{p}]\prod_{q\in P_{1} ,q\neq\pm p}[\mu_{p}+\mu_{q}](\mu=\lambda+2\hslash p, p\in \mathcal{P}_{1})$
.
Reflection symmetry:
$W$ ( $\kappa\lambda$ $\mu\nu$ $|u$) $= \frac{g(\lambda,\kappa)g(\kappa,\nu)}{g(\lambda,\mu)g(\mu,\nu)}W(\mu\lambda$ $\kappa\nu|u)$ .




Yang-Baxter , (4), (5) - -
[JMO] . ,$p$ $(p\neq\pm q)$ ,$q$$q$$p$ $(p\neq q)$ .$-p$.







, $\lambda,$ $\mu\in \mathfrak{h}^{*}$ \mu $-\lambda=2\hslash q,$ $q\in P_{1}$ , $s(\lambda, \mu)$
$s(\lambda, \mu)$
.
$:=p\text{ }[\lambda_{p}-\lambda_{q}][\mu p-\mu q]$
. ,








$\lambda,$ $\mu\in \mathfrak{y}*$ $u\in \mathbb{C}$ , $e(u)_{\lambda}^{\mu}$ ,
$\hat{P}(\varpi_{1}^{u})_{\lambda}^{\mu}:=\{$
$\mathbb{C}e(u)_{\lambda}^{\mu}$ $:\mu-\lambda\in 2\hslash P_{1}$ ,
$0$ : otherwise.
. $\mathfrak{h}^{*}$ $(\lambda_{0}, \lambda_{1}, \cdots. ’\lambda_{N})$ $N$ (Path)
$\lambda_{i}-\lambda_{i-1}\in 2\hslash P_{1}$ $(1\leq i\leq N)$
, $\lambda_{0}$ , $\lambda_{N}$ . $\hat{P}(\varpi_{1}^{u})_{\lambda}^{\mu}$
, $\lambda$ , $\mu$
$\hat{\mathrm{p}}(\varpi_{1}^{u_{1}}\otimes\cdots\otimes\varpi_{1}^{u})_{\lambda}^{\mu}k$ $:=$ $\oplus$ $\hat{P}.(.\varpi_{1}^{u_{1}}.)_{\lambda}^{\lambda}1\otimes\hat{\mathrm{p}_{l}.}.(\varpi_{1}^{u_{2}})\lambda 1\ldots\otimes 2_{\otimes}\hat{\mathrm{p}}\lambda(\varpi^{u_{k}})1\mu\lambda_{k-1}$
$1\leq i\leq\lambda_{i}\in k^{*}-\mathfrak{h}\backslash 1$






, $\mathfrak{y}*$ (path space)
$\hat{P}(\varpi_{1}^{u_{1_{\otimes}}}\cdots\otimes\varpi_{1}^{u_{k}}):=\bigoplus_{*\lambda\in \mathfrak{h}}\hat{\mathrm{p}}(\varpi\otimes 1\ldots\otimes\varpi)_{\lambda}u1u1k$
. , 2 $\hat{P}(\varpi^{u}\otimes\varpi^{v})$
$W(\varpi_{1}^{u}, \varpi_{1}^{v})$ : $\hat{P}(\varpi_{1}^{u}\otimes\varpi_{1}^{v})arrow\hat{P}(\varpi_{1}^{v}\otimes\varpi_{1}^{u})$ , ,
$W( \varpi_{1}^{uv}, \varpi_{1})e(u)_{\lambda}^{\mu}\otimes e(v)_{\mu}^{\nu}:=\sum_{\kappa\in^{\mathfrak{y}*}}e(v)^{\kappa}\lambda\otimes e(u)_{\kappa}^{\nu_{W}}(\lambda\kappa$ $\mu\nu|u-v)$ .
. face .
. $\hat{P}(\varpi^{u})_{\lambda}^{\mu}\otimes\hat{P}(\varpi^{v})^{\nu}\mu$ , $W(u-v)$
. , Yang-Baxter .
$(\mathrm{i}\mathrm{d}\otimes W(\varpi_{1’ 1}^{u}\varpi^{v}))(W(\varpi_{1’ 1}uw\varpi)\otimes \mathrm{i}\mathrm{d})(\mathrm{i}\mathrm{d}\otimes W(\varpi_{1’ 1}^{v}\varpi^{w}))$
$=(W(\varpi_{1’ 1}vw\varpi)\otimes \mathrm{i}\mathrm{d})(\mathrm{i}\mathrm{d}\otimes W(\varpi_{1’ 1}^{uw}\varpi))$ $(W(\varpi_{1’ 1}uv\varpi)\otimes \mathrm{i}\mathrm{d})$ (9)
: $\hat{P}(\varpi_{1}^{u}\otimes\varpi_{1}^{v}\otimes\varpi_{1}^{w})arrow\hat{\mathrm{p}}(\varpi_{1}^{w}\otimes\varpi_{1}v_{\otimes\varpi^{u}1})$ .
3.2 Fusion procedure ( $V(\varpi_{2})$ )
$W(\varpi_{1’ 1}^{uv}\varpi)$ , $u-v=-\hslash$
$\pi_{\varpi_{2}^{u}}$
$:=W(\varpi_{1’ 1}^{u-\hslash}\varpi^{u})$ : $\hat{P}(\varpi_{1}^{u-\hslash}\otimes\varpi_{1}^{u})arrow\hat{P}(\varpi_{1}^{u}\otimes\varpi^{u-})1\hslash$
fusion projector . , 2 Young Young
$\mathrm{P}$ , Young
( [JKMOI). $C$ ,















, face , (2) $-(6)$




$(u, v, x, y\in \mathbb{C})$ . . $\cdot$
$\pi_{\varpi_{2}^{u}}$
$\hat{P}(\varpi_{2}^{u})_{\lambda}$ $P_{2}$
. , , $\hat{\mathcal{P}}(\varpi_{2})_{\lambda}^{\mu}$ $\hat{P}(\varpi_{1}^{u}\otimes\varpi_{1}^{u-\hslash}\mathrm{I}^{\mu}\lambda$
.
$\hat{P}(\varpi_{2}^{u})_{\lambda}^{\mu}:=\{$
$\mathbb{C}f(u)_{\lambda}^{\mu}$ $:\mu^{-\lambda\in}2\hslash P_{2}$ ,
$0$ :otherwise.





$W_{21}(u-v):=(W(\varpi_{1’ 1}uv\varpi)\otimes \mathrm{i}\mathrm{d})(\mathrm{i}\mathrm{d}\otimes W(\varpi_{1’ 1}^{u-\hslash}\varpi^{v}))$
: $\hat{P}(\varpi_{1}^{u}\otimes\varpi^{u}-\hslash\otimes 1\varpi^{v}1)arrow\hat{P}(\varpi_{1}^{v}\otimes\varpi^{u}\otimes 1)\varpi_{1^{-\hslash}}^{u}$ ,
$W_{12}(u-v):=(\mathrm{i}\mathrm{d}\otimes W(\varpi_{1}^{u}, \varpi_{1}^{v-\hslash}))(W(\varpi, \varpi_{1}u1v)\otimes \mathrm{i}\mathrm{d})$
: $\hat{P}(\varpi_{1}^{u_{\otimes\otimes)}}\varpi^{v}\varpi 11^{-\hslash}varrow\hat{P}(\varpi_{1}^{v}\otimes\varpi_{1}^{v}-\hslash\otimes\varpi_{1})u$ ,








, fusion projector , Yang-Baxter (9)
.
, face Yang-Baxter
$(\mathrm{i}\mathrm{d}\otimes W_{dd’}(u-v))(W_{dd’’}(u-w)\otimes \mathrm{i}\mathrm{d})(\mathrm{i}\mathrm{d}\otimes W_{d’d’}’(v-w))$
$=(W_{d’d’}’(v-w)\otimes \mathrm{i}\mathrm{d})(\mathrm{i}\mathrm{d}\otimes W_{dd’’}(u-w))(W_{dd’}(u-v)\otimes \mathrm{i}\mathrm{d})$ (11)
: $\hat{P}(\varpi_{dd}^{u_{\otimes\otimes}}\varpi^{v},\varpi^{w},\prime d)arrow\hat{P}(\varpi_{d’d}^{w},\otimes\varpi, \otimes v\varpi_{d}u)$ .
, Yang-Baxter
. $W_{dd’}(u-v)$ $\hat{P}$ ( $\varpi_{dd}^{u_{\otimes)}}\varpi^{v}$, ) $\{e(u)_{\lambda}\mu\},$ $\{f(u)_{\lambda}^{\mu}\}$
, fused Boltzmann weight .
$W_{dd’}(u-v)g(u)_{\lambda} \mu\otimes g’(v)_{\mu}^{\mathcal{U}}=\sum_{\kappa\in \mathfrak{y}}g^{;}(v)_{\lambda}\kappa\otimes g(u)_{\kappa}^{\nu}W*dd’(\kappa\lambda$ $\mu\nu|u-v)$
$g(u)_{\lambda}^{\mu}(\Gamma \mathrm{e}\mathrm{s}\mathrm{P}\cdot g(u)_{\lambda}^{\prime\mu})$ , $d=1$ (resp. $d’=1$ ) $e(u)_{\lambda}^{\mu}$ , $d=2$ (resp. $d’=2$ )
$f(u)_{\lambda}^{\mu}$ . Yang-Baxter (11)
,
$\sum_{\eta}W_{dd’}$ ( $\sigma\rho$ $\eta\kappa|u-v$) $W_{dd’’}(\rho\lambda$ $\eta\mu|u-w)W_{d’d’’}(\eta\mu$ $\kappa\nu|v-w)$
$= \sum_{\eta}W_{d^{l}d}\prime\prime$ ( $\rho\lambda$ $\sigma\eta|v-w$) $W_{dd’’}(\sigma\eta$ $\kappa\nu|u-w)W_{dd’}(\eta\lambda$ $\mu\nu|u-v)$ . (12)
.
24
3.3 Fused Boltzmann weight




$W_{21}$ ( $\kappa\lambda$ $\mu\nu|u$) $=$
$\kappa$ $\nu$




. , $p,$ $q\in P_{1},$ $p\neq\pm q$ .
$p+q$ $p-q$$q$, $q$,$p+q$ $p-q$





. (10) . fused
Boltzmann weight $\mathrm{O}\in P_{2}$ ,
. $p,$ $q\in P_{1},$ $p\neq\pm q$ .
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$p$ $p$$p+q$, $q-p$,$p$ $p$
$p$ $p$
$0$$\prod_{1,r\neq r\in P\pm p}\frac{[\lambda_{p}+\lambda_{r}-\hslash]}{[\lambda_{p}+\lambda_{r}]}$ , $p+q$,
$p$ $p$$0$, $p-q$.$q$ $q$$\lambda$ $\mu$
$\ovalbox{\tt\small REJECT}_{2}$ ( $\lambda\kappa$ $\mu\nu|u$) $=$
$\kappa$ $\nu$
. $C_{2}$ Lie $V(\varpi_{2})$ , $B_{2}$ Lie
, $B$ [JMO]
. .
$G(u):= \frac{[u-\hslash][u]^{2}[u+\hslash][u+2\hslash][u+3\hslash]^{2}[u+4\hslash]}{[-3\hslash]^{4}[\hslash]4}$ , (13)
. $p,$ $q\in P_{1}$ .




1 $\mathfrak{h}^{*}$ $f$ $M_{d}(u)(u\in \mathbb{C}, d=1,2)$
$(M_{d}(u))f( \lambda):=\sum_{p\in Pd}Wd2(\lambda\lambda$ $\lambda+p\lambda+p\wedge\wedge|u)\tau_{p}\wedge f(\lambda)$ ,
$\ovalbox{\tt\small REJECT} f(\lambda)$ $:=f(\lambda+2\hslash p)$
$[Md(u), Md^{\prime(v)}]=0$
. , Introduction $\overline{M}_{1},\overline{M}_{2}$ $\lambda_{i}$ $\lambda_{i}=$
$(\lambda, \epsilon_{i})$ , $M_{1}(u)=F(u)\overline{M}_{1},$ $M_{2}(u)=G(u)(\overline{M}2-H(u))$ . $u$
$G(u)$ ’3) , $F(u),$ $H(u)$
$F(u):= \frac{[u][u+2\hslash]^{2}[u+4\hslash]}{[-3\hslash]^{2}[\hslash]2}$ , $H(u):= \frac{[u+6\hslash][u-3\hslash][2\hslash]}{[u][u+3\hslash][6\hslash]}$
.
, ( ,




$0$ 1 $V(\varpi_{2}^{u})$ .
4.2
, $M_{d}(u)M_{d}’(v),$ $M_{d’}(v)Md(u)$ $\mathfrak{h}^{*}$ $t$ , $t=r+s,$ $r\in P_{d},$ $s\in P_{d’}$
.




, t(\mbox{\boldmath $\lambda$}lu, $v$ ), $B_{t}(\lambda|v, u)$ $\{(p, q)\in P_{d}\cross P_{d’}|p+q=t\}$
, .
$A_{t}(\lambda|u, v)_{(r}^{(,)}p,S)q:=W_{d2}(\lambda\lambda$ $\lambda+p\lambda+r\wedge\wedge|u)W_{d’2}(\lambda+p\lambda+r\wedge\wedge\lambda+t\lambda+t\wedge\wedge|v)$ ,
27




$W_{\iota}(\lambda|u-v)At(\lambda|u, v)=B_{t}(\lambda|v, u)W_{t}(\lambda|u-v)$ . (14)
. $(p, q),$ $(r, s)$ .
$W_{t}( \lambda|u-v)A_{t}(\lambda|u, v)_{(r}^{(,)}p,S)q=\sum_{\eta}$
$B_{t}( \lambda|v, u)W_{t}(\lambda|u-v)(r,S)(p,q)=\sum_{\eta}$
Inversion relation (7) , $W_{t}(\lambda|u-v)$ – $u,$ $v\in \mathbb{C}$
. , (14) $u,$ $v\in \mathbb{C}$ trace $\text{ _{}t}(\lambda|u, v)=$
$\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{e}B_{t}(\lambda|v, u)$ , $M_{d}(u)M_{d’}(v)=M_{d’}(v)M_{d}(u)$ .
4.3 $\hslasharrow 0$
1 $\overline{M}_{1},\overline{M}_{2}$ , Olshanetsky-Perelomov
( Calogero-Moser ) . , subsection
$\overline{\tau}-$ $[u]$ $\theta(u)$ .
, $\overline{M}_{1}$ $\hslash$ ,
$\overline{M}_{1}=1+\hat{M}_{1}\hslash^{2}+O(\hslash^{3})$
,
$\hat{M}_{1}=\partial_{1}^{2}+\partial_{2}2-2(\frac{\theta’(\lambda_{1}+\lambda 2)}{\theta(\lambda_{1}+\lambda 2)}+\frac{\theta’(\lambda_{1^{-}}\lambda_{2})}{\theta(\lambda_{1^{-}}\lambda_{2})}\mathrm{I}^{\partial-2}1(\frac{\theta’(\lambda_{1}+\lambda 2)}{\theta(\lambda_{1}+\lambda 2)}-\frac{\theta’(\lambda_{1^{-}}\lambda_{2})}{\theta(\lambda_{1^{-}}\lambda_{2})})\ovalbox{\tt\small REJECT}$
$+2( \frac{\theta’’(\lambda_{1}+\lambda 2)}{\theta(\lambda_{1}+\lambda 2)}+\frac{\theta’’(\lambda_{1^{-}}\lambda_{2})}{\theta(\lambda_{1^{-}}\lambda_{2})})$
28
. , $\triangle=\theta(\lambda_{1}+\lambda_{2})\theta(\lambda_{1}-\lambda 2)$ ,
$\triangle^{-12}.\hat{M}_{1}\cdot\Delta=\partial_{1}+\partial_{2}^{2}+4(\log\theta)\prime\prime(\lambda_{1^{-}}\lambda 2)+4(\log\theta)’’(\lambda 1^{-}\lambda_{2})$
. $(\log\theta)’$; , Weierstrass $\wp$ $(\log\theta)\prime\prime(u)=\wp(u)+\mathrm{c}\mathrm{o}\mathrm{n}\mathrm{S}\mathrm{t}$ .
, Olshanetski-Perelomov, Inozemtsev-Meshcheryakov [IM] [I]
-
$H= \frac{1}{2}(\partial_{1}^{22}+\partial_{2})+g^{2}(\wp(\lambda_{1}+\lambda 2)+\wp(\lambda 1-\bigwedge_{2}))$
$+ \sum_{1j=,2}(g^{2}\mathrm{o}\wp(\lambda j)+g^{2}1\wp(\omega 1+\lambda j)+g22\wp(\omega_{2}+\lambda.j)+...g3,\wp(2..\omega_{1}+\omega 2+\lambda_{j}))$
, $g=\sqrt{2},$ $g_{i}=0(i=0,1,2,3)$ .










$+$ ( $0$ )
. $\{\hat{M}_{2},\hat{M}_{4}\}$ .
5 Weyl
, 1 1 .
5.1 2
$(, )$ $\mathfrak{h}$ $\mathfrak{h}^{*}$ – .
$Q^{\vee}= \bigoplus_{j=1,2}\mathbb{Z}2\epsilon_{j}$
, $P^{\vee}=Q^{\vee}\oplus \mathbb{Z}(\in 1+\mathit{6}2)$
29
. $\beta\in \mathfrak{h}^{*}$ $\mathfrak{h}^{*}$ $f$
$(S_{\beta}f)(\lambda):=f(\lambda+\beta)$ ,
$(S_{\tau\beta}f)(\lambda):=\exp[2\pi i((\lambda, \beta)+\tau(\beta, \beta)/2)]f(\lambda+\tau\beta)$
, Weyl ( 1 ) $\overline{\tau}-$ .
$Th^{W}:=\{f$ $\mathfrak{h}^{*}$ $|_{f(w\lambda}^{s_{\mathcal{T}}}\alpha f=s_{\alpha}$
)
$=f(\lambda f=f)$ $(\forall\alpha\in Q(\forall w\in W))\}$ .
3 [KP].
3
1. $S_{\beta},$ $S_{7}-\beta(\beta\in P^{\vee})$ $\overline{M}_{d}(d=1,2)$ .
2. $Th^{W}$ $S_{\beta},$ $S_{\tau\beta}(\beta\in P^{\vee})$ .
1. , $M_{d}$ $\lambdaarrow\lambda+\beta,$ $\lambdaarrow\lambda+\tau\beta$
. , $\overline{\tau}-$
$[u+m]=(-1)^{m}[u]$ , $[u+m\tau]=(-1)^{m}e^{-\pi i}-2\pi imu[m\mathcal{T}u]2$ $(m\in \mathbb{Z})$
. , 2. $\mathfrak{h}^{*}$ $(, )$ Weyl , $S_{\beta},$ $S_{\tau\beta}$
$S_{\beta}S_{\gamma}=S_{\gamma}S_{\beta}$ , $s_{\tau\beta}S_{\tau\gamma}=S_{\tau\gamma}S_{\mathcal{T}\beta}$ , $S_{\gamma}S_{\tau\beta}=e^{2\pi i(\gamma}’ s_{\mathcal{T}\beta}\beta)s_{\gamma}$
$(\gamma, \beta, \in \mathfrak{h}^{*})$ . [HIK] .
2 $\overline{M}_{d}(d=1,2)$ $Th^{W}$ .
$A$ Lie , [H2], [H3] .
5.2 2
$\mathfrak{h}^{*}$ $f$ $S_{\tau\alpha}f=S_{\alpha}f=f(\forall\alpha\in Q^{\vee})$ , (1)
$\overline{M}_{d}f$ . , $f$ Weyl M$df$ $W$
$\overline{M}_{d}$ . $f\in Th^{W}$ $\overline{M}_{d}f$
.
$\mu\in \mathfrak{h}^{*},$ $c\in \mathbb{C}$ $D_{\mu}^{c}:=\{\lambda\in \mathfrak{h}^{*}|(\lambda, \mu)+c=0\}$ ,
$D:= \bigcup_{\in pR+}D_{p}^{0}\cup\bigcup_{0q\in P2-\{\}}D^{\hslash}q$
. , $R_{+}$ .
$D+P^{\vee}+\tau P^{\vee}$ – ,
.
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$f$ $W$ $D_{p}^{0}(p\in R_{+})$ $\overline{M}_{d}f$




$0\}$ . $D’$ $\overline{M}_{2}$ $T_{\mathcal{E}_{1}+\text{ }}\wedge$ $0$
. – $f$ $W$ , $(T_{\epsilon_{1}+}\wedge Af\mathcal{E}_{2}-f)|_{D’}=0$
. , $T_{1}T_{2}$ $0$ $D’$
. .
$\beta,$ $\gamma\in P^{}$ . $S_{\tau\beta,\gamma}S$ (1) ,
$\overline{M}_{d}f(\lambda+\beta \mathcal{T}+\gamma)=e^{-2\pi i((\lambda}’\beta)+(\beta,\beta)\tau/2)s_{\tau}\beta S_{\gamma}\overline{M}df(\lambda)$
$=e^{-2\pi i((\lambda}’\overline{M}\beta)+(\beta,\beta)\tau/2)S_{\Gamma\beta\gamma}d,sf(\lambda)$
. (2) $\text{ }\underline{S}_{\tau\beta}S_{\gamma}f\in Th^{W}$ , $\overline{M}_{d}s_{\tau\beta}s_{\gamma}f$
$D$ . $M_{d}f$ $D+\beta\tau+\gamma$ .
[ ] 231 No.13
(1997)
[Be] $\mathrm{A}.\mathrm{A}$.Belavin, “Dynamical symmetry of integrable quantum systems”, Nucl.
Phys. B180 [FS2] 189-200 (1981).
$[\mathrm{B}\mathrm{e}\mathrm{D}\mathrm{r}]$ Belavin, A. A.; Drinfeld, V. G. “The classical Yang- Baxter equation for simple
Lie algebras. ” Funktsional. Anal. $\mathrm{i}$ Prilozhen. 17 no. 3, (1983) 69-70.
[Ch] Cherednik, Ivan “Double affine Hecke algebras and Macdonald’s conjectures”,
Ann. of Math. (2) 141, no. 1, 191-216 (1995).
$[\mathrm{v}\mathrm{D}]$ J.F.van Diejen, “Integrability of difference Calogero-Moser systems”, J. Math.
Phys. 35 (1994), 2983-3004.
[E] B.Enriquez, “Quantum currents realization of the elliptic quantum group
$E_{\tau,\eta}(_{S}l_{2})$ ”, q-alg/9709014.
[EK] $\mathrm{P}.\mathrm{I}$ .Etingof and $\mathrm{A}.\mathrm{A}$ .Kirillov Jr., “Macdonald’s polynomials and representations
of quantum groups”, Math. Res. Lett. 1 (1994), 279-296.
[EFK] $\mathrm{P}.\mathrm{I}$ .Etingof, $\mathrm{I}.\mathrm{B}$ .Frenkel and $\mathrm{A}.\mathrm{A}$ .Kirillov Jr., “Lectures on representation the-
ory and Kniznik-Zamolodchikov equations”, AMS Mathematical Surveys and
Monographs 58, 1998.
31
[ER] Enriquez, B.; Rubtsov, V. Hitchin systems, higher Gaudin operators and R-
matrices. Math. Res. Lett. 3 (1996), no. 3, 343-357.
[Fel] Felder, Giovanni “The KZB equations on Riemann surfaces.” Symitries quan-
tiques (Les Houches, 1995), 687-725, North-Holland, Amsterdam, 1998.
[Fe2] G.Felder, “Elliptic quantum groups”, Proceedings of the International Congress
of Mathematical Physics, Paris 1994, 211-218, International Press 1995.
[FV] Felder, Giovanni; Varchenko, Alexander “Elliptic quantum groups and Ruijse-
naars models.” J. Statist. Phys. 89 (1997), no. 5-6, 963-980. $82\mathrm{B}\mathrm{x}\mathrm{X}(17\mathrm{B}_{\mathrm{X}}\mathrm{x}$
81Rxx)
[GN] A.Gorsky and N.Nekrasov, “Relativistic Calogero-Moser model as gauged WZW
theory.” Nuclear Phys. $\mathrm{B}436$ (1995), no. 3, 582-608.
[H1] K.Hasegawa, “On the crossing symmetry of the elliptic solution of the Yang-
Baxter equation and a new $\mathrm{L}$ operator for Belavin’s solution”, J.Phys. $\mathrm{A}$ : Math.
Gen. 26 (1993), 3211-3228.
[H2] K. Hasegawa, “ $\mathrm{L}$-operator for Belavin’s $\mathrm{R}$-matrix acting on the space of theta
functions”, J.Math.Phys. 35(11), (1994), 6158-6171.
[H3] K.Hasegawa “Ruijsenaars’ Commuting difference operators as commuting trans-
fer matrices”, Commun. Math. Phys. 187 (1997), 289-325.
[HIK] K.Hasegawa, T.Ikeda, T.Kikuchi, “Commuting difference operators arising from
the elliptic $C_{2}^{(1)}$ -face model”, preprint mathQA/9810062.
[IM] $\mathrm{V}.\mathrm{I}$ .Inozemtsev, $\mathrm{D}.\mathrm{V}$ .Meshcheryakov, “Extension of the class of integrable dy-
namical systems connected with semisimple Lie algebras” Lett. Math. Phys. 9
(1985), 13-18.
[I] $\mathrm{V}.\mathrm{I}$ .Inozemtsev, “Lax representation with spectral parameter on a torus for in-
tegrable particle systems”, Lett. Math. Phys. 17 (1989), 11-17.
[JKMO] M.Jimbo, AKuniba, T.Miwa and M.Okado, “The $A_{n}^{(1)}$ Face Models”, Comm.
Math. Phys. 119 (1988), 543-565.
[JKOS] M. Jimbo, H. Konno, S. Odake, J. Shiraishi, “Quasi-Hopf twistors for elliptic
quantum groups”, q-alg/9712029
[JMO] M. Jimbo, T. Miwa and M. Okado, “Solvable lattice models related to the vec-
tor representation of classical simple Lie algebras”, Commun. Math. Phys. 116
(1988), 507-525.
32
[KP] $\mathrm{V}.\mathrm{G}$ .Kac and $\mathrm{D}.\mathrm{H}$ .Peterson “Infinite-dimensional Lie algebras, theta functions
nad modular forms”, Adv. in Math. 53 (1984), 125-264
[KH1] Y. Komori, K. Hikami, “Quantum integrability of the generalized elliptic Rui-
jsenaars models”, J. Phys. $\mathrm{A}$ : Math. Gen. 30, 4341-4364 (1997).
[KH2] Y. Komori, K. Hikami, “Conserved operators of the generalized elliptic Ruijse-
naars models”, J. Math. Phys. 39 (11) (1998) 6175-6190.
[K] $\mathrm{T}.\mathrm{H}$ .Koornwinder, “Askey-Wilson polynomials for root systems of type $BC$”,
Contemp.Math. 138 (1992), pp189-204.
[M] $\mathrm{I}.\mathrm{G}$ .Macdonald, Symmetric functions and Hall $polynomia\iota_{s(\mathrm{n}}2\mathrm{d}$ ed.), Oxford
Univ. Press (1995).
[Ne] N.Nekrasov, “Holomorphic bundles and many-body systems”, Comm. Math.
Phys. 180 (1996), no. 3, 587-603.
[OP] $\mathrm{M}.\mathrm{A}$ .Olshanetsky and $\mathrm{A}.\mathrm{M}$ .Perelomov, “Completely integrable Hamiltonian sys-
tems connected with semi-simple Lie algebras”, Inv. Math. (1976) 93-108.
[R] $\mathrm{S}.\mathrm{N}$.M.Ruijsenaars, “Complete integrability of relativistic Calogero-Moser sys-
tems and elliptic function identities”, Comm.Math.Phys. 110 (1987), pp191-.2 13.
[S] $\mathrm{E}.\mathrm{K}$ .Sklyanin, “Some algebraic structure connected with the Yang-Baxter equa-
tion (II), Funct. Anal. and Appl. (Engl. transl.) 17, 273-284 (1983).
33
